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(54) LITHIUM ION BATTERY 

(57)Abstract^ 

^. ^ >4 _ PROBLEM TO BE SOLVED: To enhance a storage 

Ri-O -C 

iVj|i= ^ char actcr Istic and a cycle characteristic without 

0 decreasing initial characteristics by including an 

unsymmetric linear carbonate represented by the 
specified formula and a cyclic carbonate having a 
double bond represented by the specified formula as 
the solvent of an organic electrolyte. 
Q Q SOLUTION: An unsymmetric linear carbonate 

\^ represented in the formula [chemical formula l] (Rl 

and R2 represent an alkyl group, and Rl9^R2) and a 
i0 cyclic carbonate having a double bond represented by 

the formula [chemical formula 2] are included as the 
solvent of an organic electrolyte. Rl and R2 in the 
formula represent an alkyl group having 1-3 carbon atoms, the ratio of the unsymmetric 
linear carbonate to the organic electrolyte is 10-80 volume. %, and the ratio of the cyclic 
carbonate having a double bond to the organic electrolyte excluding the cyclic carbonate 
having the double bond is 0.1*5 wt.%. Forming of a nonconductor film on the surface of a 
negative electrode is retarded, and drop in initial characteristics is prevented. 



CLAIMS 



[Claim (s)] 

[Claim l] The lithium ion battery characterized by containing the unsymmetrical linear 
carbonate shown in the following- Formula 1, and the annular carbonate which has the 
double bond shown in the following-Formula 2 as a solvent of said organic electrolytic 
solution in a lithium ion battery equipped with a positive electrode, the negative electrode 
with which d value (d002) in a lattice plane (002) side uses a less than 3.40A graphite 
system carbon material as a negative -electrode ingredient, and the organic electrolytic 
solution. 
[Formula l] 

Ri-O -C -O -R2 
il 

O 

[ however, Rl and R2 express an alkyl group, and are Rl !^R2, ] 
[Formula 2] 
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[Claim 2] Rl and R2 in the above Formula 1 Lithium ion battery according to claim 1 which 
is the alkyl group of carbon numbers 1-3. 

[Claim 3] The lithium ion battery according to claim 1 or 2 whose rate of contents in said 
organic electrolytic solution of said unsymmetrical linear carbonate is ten to 80 volume %. 
[Claim 4] The lithium ion battery according to claim 1 or 2 whose rate of annular carbonate 
of having said double bond to said organic electrolytic solution except the annular 
carbonate which has said double bond is 0.1 - 5 % of the weight. 

[Claim 5] The lithium ion battery according to claim 1 or 2 whose contents in said organic 
electrolytic solution of said unsymmetrical linear carbonate is ten to 80 volume % and 
whose rate of annular carbonate of having said double bond to said organic electrolytic 
solution except the annular carbonate which has said double bond is 0.1 ■ 5 % of the weight. 
[Claim 6] The lithium ion battery according to claim 1, 2, 3, 4, or 5 said whose 
unsymmetrical linear carbonate is methylethyl carbonate and whose annular carbonate 



which has said double bond is vinylene carbonate. 

[Claim 7] The lithium ion battery according to claim 1, 2, 3, 4, 5, or 6 with which ethylene 
carbonate is further contained in said organic electrolytic solution. 
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